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This invention relates to tanning appatatxjs for irradiating human skin for 

tanning. 

More specifically, this invention relates to a tanning apparatus for radiation 
treatment for personal care comprising at least one gas discharge ultraviolet (UV) lamp, at 
5 least one ballast connected in series with said at least one gas discharge lamp and at least one 
hicandescent lanqp separate from the at least one gas discharge lamp. 



Such ^paratus are Imown from practice, for instance in the form of the 
10 PHILIPS HB97SB tanning ^paratus. This ^paratus includes UV lamps and reflectors for 
irradiating the skin of a person positioned in the irradiation emitted by the apparatus. An 
inductive coil ballast is connected in series with the gas discharge laizq> for stabilizing the 
current through the g^s discharge lamp. The incandescent lamp is an infiared (IR) lamp, 
which provides the possibility of irradiating the body with TR radiation for relaxation. At . 
15 least under certain conditions, IR radiation may also be used in case of various symptoms 
such as muscular pain or stifGaess. In general, it is desired to reduce the weight of such 
apparatus, to &cilitate handling and to allow a hghter constmction without inipairing 
durabihty. 

As such, use of a tungsten filament as the ballast connected in s^es with the 
20 arc tube is well known in the art. However, the tungsten filament ballasts are integrated in 
self-ballasted arc laitq^s for the purpose of operating the lamps directiy fixxm a conventional 
electric power siqpply soxirce witiiout the use of external transformers, inductive reactors, or 
other similar external means for ballasting and starting and for providing some initial 
illumination directiy after startup imtil the arc lamyp has been started. 
25 For instance, from U.S. patent 3,048,741, a setf-ballasted arc lamp is known iq 

which a high-pressure mercury vapor lamp including an auxiUary electrode for igniting the 
arc in the high-pressure mercury vqK>r lamp and a tungsten filament forming the ballast in 
series with the arc lamp. The tungsten filament is arranged in a chamber separate from the 
mercury vapor containing arc chamber to avoid blackening of tiie bulb surrounding the arc 
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chamber by material origmating from flie tungsten jQlament during its operating life of 12,000 
to 15,000 hours. However, in tanning systems, it is generally advised to replace the UV lamp 
after about 750 hours, because the intensity of UV radiation gradually reduces after such an 
operating time. Replacement would then take place long before the end of the operating life 
5 of the tungsten jBQiament Furthermore, instant illumination after switch-on of power to the 
UV source is of little importance for a tanning system, because the purpose of the UV source 
is to generate UV radiation for tanning and not illumination for vision. 



10 It is an object of the invention, to provide a tanning system with a UV source 

and an incandescent radiation source that is lighter than the known systems. 

According to the invention, this object is achieved by including the 
incandescent radiation lamp or lamps in the ballast or ballasts. By including the separate 
incandescent radiation lamps in the ballast for the gas discharge UV lamps, the need of heavy 
15 inductive windings for ballasting the gas discharge UV lamps is avoided or at least lighter 
windings may be ^plied, so that the weight of the apparatus is reduced 

Particular embodiments of the invention are set forth in the dependent claims. 



20 Fig. 1 is a perspective view of a tanning apparatus according to the invention; 

Fig. 2 is an electrical schematic diagram of a tanning ^paratus according to 
the invention; and 

Fig. 3 is a side view in central cross-section of a lamp housing of a tanning 
apparatus according to the invention. 

25 



In Fig. 1 an example of a tanning apparatus according to the invention is 
shown. The tanning apparatus according to the present example is collapsible. Howev^, the 
invention may also be embodied in a nonrCollq>sible tRunitig ^jparatus. 
30 The apparatus according to this example includes a lamp housing 1 in which 

lamps are arranged. The latDp housing 1 has irradiating windows in its downward facing side 
2, via which windows irradiation is passed fix^m the lamps, partially via reflectors, to a person 
to be tanned positioned under the lamp housing 1 . It is observed that the invention may also 
be embodied in tanning appaiatus intended or suitable for irradiating in a generally horizontal 
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direction, the body or a portion tiiereo:!^ such as the &ce only, of a person seated or standing 
in front of the irradiating window. Transparent filter panels are positioned in the windows. 
Depending on the type of lamps used, the transparent panels may also be of a type that does 
not provide any substantial filtering effect or the windows may be conipletely open or 
5 provided witii safeQr grids, only for preventing the user from touching or hitting the lan^s. 

A telescopically octendable post S extends upwardly fcom a support 3 and 
carries the housing 1. The support 3 has two feet 6 that project from a coiq)ling 4, to which 
the post 5 is also mounted, underneath the lanip housing 1 . The feet are joumaUed to the 
coiq>ling 4 so as to be pivotable about axes extending obliquely to Ihe post 5 into a 

10 configuration extending closely along and about parallel to the post 5. This allows the stand 
for carrying the lanDp housing 1 to be folded into a very compact configuration. In operational 
condition, the feet 6 are arranged such that they project under a bed or otiier siqpport for the 
person to be tanned. The heavier the housing 1 and tiie assemblies arranged therein are, the 
heavier and/or larger the foot 6 needs to be to prevent the taiming apparatus from :&lling 

15 over. 

In Fig. 2, for the sake of simplicity, a circuit including the lamps and for 
power supply is schematically illustrated and described for one UV latt^ and one 
incandescent lamp. The tanning apparatus according to Fig. 1 is equi^ed with two UV lamps . . 
and two incandescent lamps, but also otiier combinations of numbers of lamps are 

20 conceivable. According to the present exaicple, the incandescent lanops are IR lamps. 

However, in addition or as an alternative, lamps tiiat do not specifically irradiate IR radiation 
may be used as well, for instance where a high intensity of visual light is acceptable or 
desired, for instance for the treatment of winter depressions in regions with long periods of 
darkness during the winter. 

2S The illustrative circuit of Fig. 2 includes a gas discharge UV lamp 7, a ballast 

8 connected in series with tiie gas discharge lamp 7 for stabilizing the current through the gas 
discharge lamtp 7 after start-up. The circuit fiirther includes contacts 9, 10 connected to tiie 
mains. The ballast 8 is formed by a resistance in the form of the incandescent IR lamp 
separate from the gas discharge lamp 7. The ballast may include one or more additional other 

30 components, such as an inductive coil or control circuitry. By providing an incandescent 
lamp for performing at least a substantial part of the ballast fimction, a comparatively lig^t 
weight ballast is provided and tiie need of a, usually heavy and costiy, inductive coil for 
controlling the current through the gas discharge lamp is obviated 
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Furthermore, the lightweight ballast can be mounted to the housing 1 without 
causing the apparatus to tip over too easily when in operative condition. This in turn allows 
the support for the lamp housing 1 to be of an extremely slender design, requirmg very litUe 
storage room, as is illustrated by the example shown in Fig. 1. Another advantage of the 
S ballast being mounted to the housing 1 is that aU or most electrical components can be 

assembled in a single subassembly. The lan^ housing 1 does then not need to join the stand 
until at or briefly before the time of packaging of the tanning apparatus. Preferably, the 
incand^cent lamp forming the ballast is mounted in the lamp housing, so that that the lan^ 
housing 1 also shields the incandescent lamp to reduce the risk of damaging the incandescent 
10 lamp. 

For obtaining a lightweight tanning ^paratus, it is also advantageous if 
compact and lightweight UV lamps, such as high intensity discharge (HID) lamps and, more 
specifically, metal halogenide radiators, such as metal halide radiators are used. HID laxsops 
are often referred to as high-pressure lamps. Also medium-pressure metal halide radiators &11 
1 S within the term HID lamps. According to the present example, the gas discharge UV lamps 
are medium-pressure metal halide radiators with iron and cobalt additives, emitting ozone- 
free radiation mainly between 280 and 400 xmi. Such lamps are conmierciaUy available. 

la HID lamps, in order to effidenfly produce UV radiation, the power input 
must be much greater than the heat conduction from the discharge. Powct input to a HID 
20 lamp is therefore usually near or over 20 watts per centimeter of discharge length. 

Lamps of the above-identified HID and/or high or medium pressure type that 
are not equipped with an auxiliary electrode require a starting circuit that is arranged for 
generating a peak voltage across the gas discharge lamp, so that the gas-discharge arc in the 
lamp is started up. 

25 To achieve starting up of the gas-discharge arc in a lamp connected to a power 

supply circuit in which an incandescent lanip is included in tiie ballast, without requiring a 
gas discharge lamp provided with an auxiliary electrode for starting and without complicated 
electronic control circuitry, the circuit furfher includes an igniter circuit 10 for generating a 
voltage peak for starting-up an arc tiirough the gas discharge lamp 7. The igniter circuit 10 

30 has a contact 1 1 for outputting a voltage pulse that is connected to liie gas discharge UV lamp 
7. The contact 1 1 for outputting a voltage pulse is separate from a contact 13 connecting the 
igniter circuit 10 to the mains via the IR lamp 8. Also the connection 21 via which the contact 
1 1 for ou^utting a voltage pulse is connected to the gas discharge lamp 7 is separate from the 
connection 12 between the igniter circuit 10 and the mains via the IR lamp 8. A third contact 
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14 of the igniter dbrcuit lOiscoimectedtotheotherpole lOof die mains, in series wilh a 
contact 16 and the gas discharge lamp 7. Because the contact 1 1 via which the voltage peak 
for starting irp liie gas discharge lamp 7 is outputtedis coimected to the gas discharge lamp 7 
via a contact separate fiom the XRlanop 8, it is ensured that the voltage peak is transferred to 
5 the gas discharge lanop 7 and not through the IR lamp 8, which would cause disturbances in 
the mains via contact 9. 

The igniter circuit 10 includes a cunent pulse generator 17. An output line 22 
connects the pulse generator 17 to a transformer 20 of the igniter circuit 10. First and second 
capacitors 1 8, 19 are coimected in parallel with the gas discharge lanip 7 and the connection 

1 0 between the capacitors 1 8 and 1 9, which are connected in series with each other, is also 

connected to a coimection between the current pulse generator 17 and a resistor 23 in series 
with the current pulse generator 17. When power is applied to the circuit of Fig. 2 and the arc 
in file lamp 7 has not been instated, the voltage across the capacitor 18 reaches abreak over 
voltage of the current pulse generator 17, causing the current pulse generator 17 to switch to 

15 an on-state and to produce a pulse of current through the primacy of the transformer 20. In 

I 

response to the cunent pulse through the primary of the transformer 20, the transformer 
generates a high voltage pulse via the voltage output contact 1 1 , the connection 21 and the 
lamp 7. This voltage pulse causes the laxnp 7 to be ignited, so that a current starts to flow 
through the gas discharge lamp 7. When, after the larop 7 has started, the voltage across Ihe 

20 c^acitorl8hasdroppedbackbelow1hebieakovervoltage,1hecmr«^^ 
returns to its off-state. 

Because the igniter circuit 10 is connected to the gas discharge lamp 7 via an 
output conductor 21 separate from the input conductor 12, disturbance of the mains is 
counteracted. The inductive coil of the transformer 20 shields the mains from disturbance by 

25 the voltage peak, in spite of the absence of an inductive coil, or at least any significant 
inductive coil, in the ballast 8. 

The circuit furlher includes a switch connected between the power supply 
circuit and the IR lamp 8, for connecting the IR lamp 8 to the power supply separately from 
the UV lanip 7. This allows the user to enjoy the warmth of IR radiation also without being 

30 exposed to UV radiation (which can be endured without causing a sunburn for a limited 
period of time only). 

The IR radiation output of the IR lamp 8 is higher when it oi>erates without the 
UV lanqp 7 connected in series than with the UV lamp 7 connected in series. This is 
advantageous, because in absence.of the UV radiation and the IR radiation that is also 
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emitted by the UV iBmp 7 when active, more wamith is required to achieve apleasant 
comfort 

The housing 1 shown in Fig. 1 is schematically illustrated in more detail in 
Fig. 3. The UV lamp 7 and the IR lamp 8 are arranged in front of a reflector 25. The reflector 
5 25 bundles UV radiation into a UV radiation beam 26 towards an ai^ to be irradiated in 
which area the skin to be tanned is to be held The IR lamp 8 is arranged for irradiating a 
portion of its infrared radiation 27 in a direction other than towards the UV irradiated area. 
Accordingly, a portion of the IR radiation is not radiated towards the skin of the person in the 
UV radiation beam 26. This allows using UV lamps of relatively high power (and thereby 

1 0 achieve a quick tanning efifect) without heating up the skin too much by the IR radiation, of 
which the power is proportional with the power of the UV lamps. 

According to the present example, keeping a portion of the IR radiation away 
from the user in the UV radiation beam 26 is achieved in a simple manner, by positioning the 
IR lamp in such a position relative to the reflector 25, that the IR radiation beam 27 encloses 

15 a larger angle than the UV radiation beam 26. It is, however, also possible to keep a portion 
of the IR radiation away from the user in other manners, for instance by positioning the IR 
lamp behind a shield and allowing some of the IR radiation to pass through a window in a 
side of the housing &cing away from the user. 

Because the reflector 25 is arranged for bundling both UV radiation and IR 

20 radiation, a very compact and Ught construction is achieved. 

The UV radiation lamp 7 produces a comparatively large quantity of effective 
radiation with a wavelength in the range < 320 nm (UVB), which radiation is mainly 
responsible for taiming of the skin, and a coroparatively small quantity of effective radiation 
with a wavelength in the range from 320 to 400 nm (UVA). On the other hand, it is desired to 

25 provide UV radiation that also contains a reasonable amount of UVA radiation. As is known 
as such, this is achieved by providing a lamp of a higher power than would be allowed in 
view of the UVB intensity and to provide a filter 28 shielding the user from the reflector 25 
and the lamps 7, 8. This filter 28 filters out a substantial portion of the UVB radiation, such 
that the effective radiation intensity thereof does not exceed the value of 0.15 W/m^ 

30 (European standard EN 60335-2-27) in the irradiation plane, even if the power of the lamp is 
such, that a substantial UVA radiation intensity is achieved. Another reason for using 
relatively high power lamps is, that otherwise the (imdressed) user would get to cold to be 
comfortable. 
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However, in combination with liie waimth provided by liie IR radiation from 
the IR radiator 8, a lower power level of the UV radiator 7 can be selected while still 
irradiating sufficient energy to the user to avoid the user from feeling cold Therefore, the 
power of the lanq^s is preferably selected to be 25 to 50 % lower than usual and the UVB 
5 radiation intensity limit will then be reached if the filter 28 allows at least 15% and preferably 
about 15-25 % of UVB radiation to pass. Such a filter typically has a passing rate at 305 nm 
ofatl^ast 15%. 

The UVA radiation intensity will then accordingly be 25 to 50 % lower as 
well, but even with half the power, the total UV radiation intensity is still about 80 % of the 
10 intensity at the conventional, larger power. The time of single tanning treatment (of which the 
duration is determined by the allowable exposure of the skin to UV radiation per treatment) 
at half the power is then only about 5 minutes longer. 

To reduce absorption of IR radiation by the filter 28 (glass with a good IR 
transmission rate) and/or by glass of the IR lamp, the IR lamp 8 is a near IR lamp. Preferably 
15 a further filter is provided for shielding the user firom at least a portion of the visible light 

■ 

emitted by the IR lamp. 



PHNL031204EPP 



8 02.10^003 

CLAMS: 



1 . A tanning ^paratus for radiation treatment for personal care comprising at 
least one gas discharge UV lamp (7), at least one ballast (8) connected in series with said at 
least one gas discharge UV lamp and at least one incandescent lamp separate from the at least 
one gas discharge lamp, characterized in that said at least one incandescent lamp (8) is 

5 included in said at least one ballast (8). 

2. A tanning apparatus according to claim 1, &rther including at least one igniter 
circuit (10) for generating a voltage peak for starting-up an arc through the at least one gas 
discharge lamp, wherein said igniter circuit (10) is connected to said incandescent lamp (8) 

10 and to said gas discharge UV lamp (7) via an input conductor (12) and wherein said igniter 
circuit (10) is connected for ou^utting a current pulse to the at least one gas discharge lamp 
(7) via an output conductor (21) separate from said input conductor (12). 

3. A tanning apparatus according to claim 2, wherein the at least one gas 
IS discharge UV lamp (7) is a high intensity discharge lamp. 

4. A tanning apparatus according to claim 3, wherein the at least one high 
intensity discharge laxtsp is a metal halide lamp. 

20 5. A tanning apparatus according to any one of the preceding claims, further 

including at least one reflector (25) arranged for bundling UV radiation into a UV radiation 
beam (26) towards an irradiated area and wherein said at least one incandescent lamp (8) is 
arranged for irradiating at least a portion of radiation generated thereby in a direction other 
than towards said irradiated area. 

25 

6. A tanning ^paratus according to claim 5, further including at least one 

reflector (25) arranged for bundling radiation from said incand^cent lamp into an 
incandescent radiation beam (27), wh^in said incandescent radiation beam (27) encloses a 
larger angle than said UV radiation beam (26). 



PHNL031204EPP 



9 02.10.2003 

7. A tanmng apparatus according to claim 6, wherein said reflector (25) or at 

least one of said reflectors (25) is arranged for bundling both UV radiation and incandescent 
radiation. 

8- A tanning ^iparatus according to any one of the preceding claims, further 

including a switching stracture including at least one switch, connected between a power 
sl^)ply circuit and said at least one incandescent lamp (8), for connecting said at least one 
incandescent lan^ (8) to said power supply separately j&om said at least one UV lamp (7). 

9. A tanning apparatus according to any one of the preceding claims, including at 

least one filter for filtering UV radiation from said gas discharge UV lanq), said filter being 
adapted for leaving through at least 1 5% of UV radiation below 320 nm. 

10- A tanning ^aratus according to any one of the preceding claims, including at 
least one filter for filtering UV radiation firom said gas discharge UV lamp, said filter being 
adapted for leaving Ihrough at least 15% of UV radiation at 305 nm, 

11- A tanning apparatus according to any one of the preceding claims, wherein 
said incandescent lamp (8) is mounted to a housing (1) in which the UV discharge leanp (7) is 
arranged. 

12. A tanning apparatus according to any one of the preceding claims, wherein 
said incandescent lamp (8) is an IR lamp (8). 

13. A tanning apparatus according to claim 12, wherein said IR lamp (8) is a near 
IR lamp (8). 
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ABSTRACT: 



A taiming apparatus for radiation treatment for personal care includes at least 
one gas discharge UV lamp (7), at least one ballast (8) connected in series with said at least 
one gas discharge lamp and at least one incandescent lamp separate from the gas discharge 
lamp or lamps. By including the incandescent lamp or lamps (8) included in the ballast or 
ballasts (8), weight of inductive ballast is saved. 
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